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1. A method of conferring donor CDR binding 
affinity onto an antibody acceptor variable region 
framework, comprising : 

(a) constructing a population of altered 
antibody variable region encoding nucleic acidsysaid 
population comprising encoding nucleic acids /or an 
acceptor variable region framework containing a plurality 
of different amino acids at one or more Receptor 
framework region amino acid positions ^nd donor/CDRs 
containing a plurality of different yamino acids airone or 
more donor CDR amino acid pc 



(b) expressing 
variable regio^ 
(c) 

regions having \binding /at 
greater than the 




The 



>thod 



sitic 

aid ^g^opula^ion of altered 
s, and 

?ne ot~ more\altered variable 
inity subst a n \ ±a 1 l'y the same>or 
variable region, 



of claim>J^_j6^erein said one or 
more altered variable regions are identified by comparing 
the r elati ve binding of said altered variable regions to 
said donor CDR/variable region. 



The method of claim 1, wherein said one or 
more altered variable regions are identified by measuring 
the binding affinity of said altered variable regions. 



25 / 4. The method of claim 1, wherein said one or 

moife altered variable regions are identified by measuring 

le association rate (kon) or disassociation rate (koff) 
'of said altered variable regions. 
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The method of claim 1, wherein said 

acceptor variable region framework is a light chain 
variable region framework. 

%&jZ?*> The method of claim 1, wherein sa'id 

5 framework amino acid positions are located i£K framework 
region 1, framework region 2, framework region 3 or 
framework region 4 . 



more amino 
region is 
between co 
framework 




Jtf'. The method of claim \/ wherein said donor 
CDR amino acid positions is ^rar^-b^^ in CDR1, CDR2 or 
CDR3 . 



wherein said one or 
tor framework 

o acid identity 
or ajid acceptor 



— arcr. 



The m 



of claim 1, wherei/n said one or 
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more amino acid posftiond in said atnr-e^^erf framework 
region is selectejr as bei\ag a canonical framework 
residue . 



4 



The method of claim 1, wherein said one or 
more amino a^rid positions in said acceptor framework 
region is ^elected as being exposed to solvent. 



—irjyT The method of claim 1, wherein said one or 
25 more ai/ino acid positions in said acceptor framework 

regio^f is selected by a characteristic within the group 
consisting of being proximal to a CDR, predicted to 
con/act the opposite domain in the V L -V H interface, lack 
ot/ relatedness to the donor framework amino acid position 
30 eft that position and predicted to modulate CDR activity. 





^^V^^. The method of claim 1, wherein said one or 
more amino acid positions in said donor C D R<<i sse 1 e c t ed~"a; 
being a CDR residue as defined by Kabat 
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■22t\ The method of claim 5, wherein saifd 
altered variable regions are coexpressed with light 
chain variable region. 

^6 . The method of claim 6, wtferein said 
altered variable region is coexpressed with a heavy chain 
variable region. 



^6. A method 
optimizing the binding 



binding fragm 
(a) 

chain variably region/en 
an acceptor variable^ re 
CDRs and a plurality o 
more framework regi 




;imu. 



^ously grafting and 
friable region 



»f altered heavy 
nucleic ac/ids comprising 
fontaining donor 
lifferent amino acids at one or 
CDR amino acid positions; 
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(b) constructing a population of altered light 
chain variable reg/on encoding nucleic acids comprising 
an acceptor variable region framework containing donor 
CDRs and a plurality of different amino acids at one or 
more framewory regions and CDR amino acid positions; 

(c/ coexpressing said populations of heavy and 
light chain/ variable region encoding nucleic acids to 
produce diverse combinations of (Jeter omeric variable 
region binding fragments, and ------ — 

(d) identifying one or more heteromeric 
variable region binding fragments having affinity 
substantially the same or greater than the donor CDR 
hetteromeric variable region binding fragment. 
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The method of claim -3r6^ wherein said one 
or more heteromeric variable region binding fragments a/fe 
identified by comparing the relative binding of said 
heteromeric variable re gion bi nding f ragjriej^fs to sa^fd 



5 donor CDR heteromeric variable region binding fragment, 



'^^8^ The method of claim -1^-wher^in said one or 
more heteromeric variable region binding/fragments are 
identified by measuring the binding affinity of said 
heteromeric variably region^Jsdm^L^ng ^fragments. 

k 



or more heteromeric 
identified by 
disassociation hatel (k 
region binding frkamen 



a£\ ' J$f. The met 




of cl^ 



iable 
'the 



iti 



: f) /5f said het 



, wherein said one 
inding fragments are 
rate (kon) or 
meric variable 



tod oj 



clarrr 



/herein said 



framework amino acid/pdisitions are located in framework 
region 1, f ramewor/ region 2, framework region 3 or 
framework region /A . 

'< 

/ The method of claim— if?, wherein said donor 
CDR amino ac^id positions is located in CDR1, CDR2 or 
CDR3 . 

(S 

VV-S-S^- The method of claim wherein said one 

or mory£ amino acid positions in said acceptor framework 
region is selected by differences in amino acid identity 
between corresponding positions in donor and acceptor 
framework regions . 
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The method of claim—"Tt>, wherein said one 
or more amino acid positions in said acceptor framework 
region is selected as being a canonical framework 



residue . 



The method of claim— wherein sa/d one 
or more amino acid positions in said acceptor Jxamework 
region is selected as being exposed to solver 
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{ — 3*r. The method of claim wherein said one 

or more amino acid positions/fn said acceptor framework 
region is selected by a characteristic/] within the group 
consisting of being proximal to a CDR J predicted to 
contact the opposite dompZLn i(^he/X-V H interface, lack 
of relatednesg to the dMAor framework Namino acid position 
at that position and E^rj^rdicted/co modulate CDR activity. 
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i 0^~~~-^ 5 ' ThrS*"met#od claim *3r6, ^herein said one 
or more amino acid posfi_tij#ns ^^i^saicL^dbnor CDR is 
selected. as being a CDR/residue as defined by Kabat 

2& - A method of optimizing the binding 
affinity of an antibody variable region, comprising: 

(a) constructing a population of antibody 
variable regiocf encoding nucleic acids from a parent 
variable regi/on encoding nucleic acid, said population 
comprising /two or more CDRs containing a plurality of 
different/ amino acids at one or more CDR amino acid 
position 

(b) - expressing said population of variable 
region encoding nucleic acids, and 

(c) identifying one or more variable regions 
iving binding affinity substantially the same or greater 
lah the parent variable region. 



rem said one 



or more variable regions are- identified by comparing the 
relative binding of said variable regions to said parei 
variable region. 

^Z^&t The method of claim -Sri, wherein s^id one 
or more variable regions are identified by measuring the 
binding affinity of said variable regions 

. The method of claim -^^,/Cherein said one 
or more variable regions are identifi/ed by measuring the 



10 association rate (kon) 
said variable regions. 



variable r 



>3^. Th^ met 
15 variable region is a 1 




or disassoc let ion rate (koff) of 



id of 
ivy dfljaii 



H 

.aim— ^7, wherein said 
iable region. 



od/of claim 



chain variab 



wherein said 
e region. 



<7^y#3f. The mgtjfrod of clairfP=2T, wherein said two 
or more CDRs are seZec'ted from the group consisting of 
CDR1, CDR2 or CDR^ 

^)5)-3*4". /the method of claim_2JZ-? wherein said one 
20 or more amino/acid positions in said two or more CDRs is 
selected as ybeing a CDR residue as defined by Kabat . 

•$£ 

The method of claim 2 I ; -wherein said 
variable^regions are coexpressed with a light chain 
variab/e region. 



25 / **r^$s&o • The method of claim -3?"; whexein said 

va/tiable regions are coexpressed with a heavy chain 
Variable region. 
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'"^ff^^* T ^e method of claim , wherein said 
antibody variable region is selected from the group 
consisting of native, grafted, altered and optimised 
variable regions. 



\ A method of '"optTmizing^the activity of a 
catalytic antibody variable region-, — comprising: 

(a) constructing a population' of heavy chain 
variable region encoding nucleic acids' from a parent 
heavy chain variable region encoding nucleic acid, said 
population comprising two &^laore^^)Rs containing a 
plurality of different airfino acic^s ai one or more CDR 
amino acid positions; 

(b) constru^tling^g y^op^lT^tion of light chain 
variable regyS^i encodi^j nucZeic acids, from a parent 

/etfioi/ encoding nuncleic acid, said 



light chain 
population 
plurality d 
amino acid 

(c) 




pres 



o/ or more CDRs dontaining a 
ino acids at one or more CDR 



_ng said population of heavy and 
light chain variable region encoding nucleic acids 
containing said tWo or more CDRs having said plurality of 
different amino /acids at one or more CDR positions to 
produce divers/ combinations of heteromeric variable 
region catalytic fragments, and 

identifying one or more heteromeric 
variable regions having'y^timizeH catalytic activity 
comparedy/to said parent cataly^fe-i^c antibody variable 
region , 

S#? m The method of claim -3*8, wherein said one 
or yfnore heteromeric variable regions are identified by 
comparing the relative catalytic activity of said 

iteromeric variable regions to said parent variable 
region . 
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The method of claim -3*^, wherein said one 
or more heteromeric variable regions are identified 
measuring a substrate associa tion rate (kon), a ^dbstrate 
disassociation rate ( kof f /substrate bindd^a-cj affinity, a 



5 transition state binding a 



Km. 



: f inj 



frnover rate or a 




3f slaim wherein said two 



The me tTTO 

or more CDRs are selp<5ted Mirom the group consisting of 
CDR1, CDR2 and CD 




The method of claim wherein said one 

or mor^/amino acid positions in said two or more CDRs is 
selected as being a CDR residue as defined by Kabat . 




